= Abstract = Two adolescent cases of Fitz-Hugh-Curtis syndrome, which has not been previously reported in Korean girls, presenting with right upper-quadrant abdominal pain, nausea, vomiting, and fever are reported here. A careful and thorough inquiry into the sexual history of the first patient, which was not done upon admission, led to a careful reassessment of the dynamic abdominal computed tomography scan revealing hepatic capsular enhancement without evidence of gallbladder or liver disease. Both cases were diagnosed noninvasively and were treated successfully by medical intervention. A high index of suspicion of Fitz-Hugh-Curtis syndrome should be implemented in the differential diagnosis of right upper quadrant pain, particularly in sexually active girls, for a prompt diagnosis and rapid cure. (Korean J Pediatr 2009;52:1038-1043 
Introduction
Fitz-Hugh-Curtis syndrome (FHCS), first described by Curtis and Fitz-Hugh in the 1930s, is a syndrome characterized by right-sided abdominal pain and perihepatitis associated with pelvic inflammatory disease (PID) 1, 2) . The incidence of FHCS has been reported to be up to 12% in patients with PID using only the clinical criteria 3) , and a similar rate (13.8%) was reported in another study using laparoscopic criteria 4) . The rate of FHCS was reported to be higher (27%) in a study involving adolescents with salpingitis 5) . Almost all the published studies, however, involved adult women, and studies documenting adolescents or young adults are rare. The frequency of FHCS in Korean adolescents has thus been poorly documented, even with the current undesirable social circumstances of earlier sexual debut. Two adolescent cases of FHCS are reported herein, in which multidetector dynamic computed tomography (CT) showed an abnormal hepatic capsular or pericapsular enhancement in the arterial-phase images.
Case 1
A 14-year-old middle school girl who complained of fever, nausea, headache, and constant epigastric pain for six days, which had progressed to right lower quadrant pain, was admitted to the surgical service via a local clinic for suspicion of acute appendicitis. Her epigastic pain was sharp in nature, but the lower abdominal pain was mild and had no relation to the ingestion of food. She also complained of dysuria and frequency which began five to six days prior to admission.
Upon physical examination, her body temperature was found to be 38.3℃, her respiratory rate 24/min, her heart rate 92/min, her systolic blood pressure 100 mmHg, and her diastolic blood pressure 70 mmHg. She demonstrated right upper abdominal tenderness, which was greater than the lower abdominal tenderness without rebound. Costovertebral-angle (CVA) tenderness was observed on both sides, but more on the left. The patient did not have any history of abdominal or pelvic surgery. The liver and spleen were not palpable. The white blood cell (WBC) count was 8,400/mm 3 (polymorphonuclear leukocytes, 63%; lymphocytes, 31%; monocytes, 5%). Normal electrolytes and liver function test results were noted. The urinalysis showed the presence of many leukocytes and bacteria. The chest and With a diagnosis of Fitz-Hugh-Curtis syndrome, the patient was discharged on a regimen of amoxicillin and doxycycline.
The patient was readmitted five days later, however, due to recurrent one-day-long episodes of abdominal pain, vomiting, diarrhea, and fever. Abdominal ultrasonogram was performed, which yielded normal results. In the pelvic examination, the patient was found not to have cervicalmotion tenderness, but a small amount of fluid was found in the cul-de-sac. Laparoscopy of the abdomen was recom-mended, but it was not done, because the patient's symptoms were resolved with the administration of intravenous cefotaxime, oral doxycycline, and oral metronidazole. The patient was discharged with cefdinir, doxycycline, and metronidazole to complete a ten-day course.
She has returned to school with no other complications.
Case 2
A 
Discussion
When FHCS was first described by Curtis in the 1930s, it was characterized by "violin-string" adhesion between the anterior surface of the liver and the parietal peritoneum in patients with coexistent gonococcal pelvic disease 1) . This syndrome has been described as perihepatitis accompanied by pelvic inflammatory disease (PID), which occurs in 5-15% of the cases 6, 7) . The age distribution is not well described, but adolescents are reported to have higher rates of infliction with the disease 5) . The initial symptom is excruciating, sharp abdominal pain, mostly intense at the right lower-rib margin over the area of the gallbladder. It is pleuritic, exaggerated by deep breathing, coughing, or laughing, and by the movement of the trunk 8) .
The pain may also radiate to the right shoulder or to the inside of the arm. It is often accompanied by guarding and positive Murphy's sign 9) . Chills, fever, sweating, nausea, vomiting, hiccupping, malaise and headache are also commonly associated with it.
The pathologic findings of perihepatitis in FHCS vary according to the clinical phase. In the acute phase, mild exudative inflammation of the hepatic capsule is the main characteristic. Capsular congestion, punctate hemorrhage, and fibrinous exudation may also be seen 6) . In the chronic phase, a violin-string appearance that reflects adhesion between the anterior surface of the liver and the abdominal wall develops.
In the physical examination, tenderness is usually found 11, 12) . The WBC count is elevated, but seldom above 15,000/mm 3 . The ESR has been shown to be elevated in some small series and case reports 7, 13, 14) , but other studies have found lesser association 5, 11) . To identify the pathogen, cervical culture is most commonly obtained.
Serologic tests for C. trachomatis or a nucleic acid amplification test for both N. gonorrhoeae and C.
trachomatis are also helpful. N. gonorrhoea was thought to be the sole causative agent of the syndrome for many years 2, 5) . C. trachomatis has also been cultured from the cervix, the fallopian tubes, and in a few cases from the liver capsule in patients with perihepatitis 15, 16) . The pathogenesis is still poorly understood, and several mechanisms, such as direct infection via the fallopian tubes 17) , hematogenous spread 13) , lymphatic spread 6) , and "hyperimmune" response to C. trachomatis 11) have been sug---gested.
Chest and abdominal radiographs are useful to in ruling out the other possible causes of the symptoms in the cases presented herein, such as pneumonia or perforated ulcer,
shown as free air under the diaphragm 10) . Ultrasonography may also help rule out diseases of the gallbladder and liver.
As shown in the cases reported herein, multidetector-CT can be used as a highly sensitive imaging modality for the early detection of FHCS. Marked hepatic capsular enhancement at the arterial phase, which immediately disappears in the later phase is characteristic 18) .
A differential diagnosis involves pyelonephritis, cholecystitis, cholelithiasis, rib fracture, pancreatitis, appendicitis, hepatitis, peptic ulcer disease, pneumonia, pleurisy, pulmonary embolus, and subphrenic abscess. FHCS is most often mistaken for acute cholecystitis, especially in cases in which the right upper quadrant pain is more pronounced than the pelvic symptoms, or when perihepatitis is found to be present long before or after the appearance of the symptoms of PID 19) . Wood et al indicated that FHCS accounted for 5-10% of all admissions with clinically diagnosed acute cholecystitis 20) . Considering . In the cases reported herein, confirmative invasive diagnostic procedures like laparoscopy or laparotomy were not carried out. The findings of dynamic CT imaging which revealed characteristic hepatic capsular enhancement in both patients were helpful in the diagnosis. The CT findings of capsular enhancement in the early-phase images of FHCS reflect increased blood flow at the inflamed hepatic capsule, whereas enhancement in the delayed phase may reflect early capsular fibrosis 18, 21) .
A possible radiologic differential diagnosis of hepatic capsular enhancement is a subcapsular spared area in a fatty liver 22) and early subcapsular enhancement caused by superior vena cava obstruction 23) . As the syndrome became better known, it began to be diagnosed more frequently during surgical exploration for other problems such as infertility or presumed cholecystitis 10) . Considering that the syndrome is a benign condition that can be cured by the oral administration of appropriate antibiotics, laparoscopy should be performed when the medical evaluation has ruled out other organic diseases and when antibiotic therapy proves not beneficial 8) . . This may allow clinicians to avoid further unnecessary invasive diagnostic tests. As sexual debut is becoming earlier nowadays in Korea, a detailed and through history taking of sexual activity among adolescents is crucial in the diagnosis of FHCS.
To the best of our knowledge, we are the first to report 
